Cellular and molecular large-scale features of fetal adipose tissue: is bovine perirenal adipose tissue brown?.
Epidemiological and fetal programming studies point to the role of fetal growth in adult adipose tissue (AT) mass in large mammals. Despite the incidence of fetal AT growth for human health and animal production outcomes, there is still a lack of relevant studies. We determined the cellular and large-scale-molecular features of bovine fetal perirenal AT sampled at 110, 180, 210, and 260 days post-conception (dpc) with the aim of identifying key cellular and molecular events in AT growth. The increase in AT weight from 110 to 260 dpc resulted from an increase in adipocyte volume and particularly adipocyte number that were concomitant with temporal changes in the abundance of 142 proteins revealed by proteomics. At 110 and 180 dpc, we identified proteins such as TCP1, FKBP4, or HSPD1 that may regulate adipocyte precursor proliferation by controlling cell-cycle progression and/or apoptosis or delaying PPARγ-induced differentiation. From 180 dpc, the up-regulation of PPARγ-induced proteins, lipogenic and lipolytic enzymes, and adipokine expression may underpin the differentiation and increase in adipocyte volume. Also from 180 dpc, we unexpectedly observed up-regulations in the β-subunit of ATP synthase, which is normally bypassed in brown AT, as well as in aldehyde dehydrogenases ALDH2 and ALDH9A1, which were predominantly expressed in mouse white AT. These results, together with the observed abundant unilocular adipocytes at 180 and 260 dpc, strongly suggest that fetal bovine perirenal AT has much more in common with white than with brown AT.